Nucleotide Triphosphates. Nucleoside triphosphates were synthesized according to standard procedures [1] and purified by Sephadex®-DEAE A-25 (HCO 3 -form) anion exchange chromatography using a linear gradient of (Et 3 NH)HCO 3 (0.01 -1 M) and by RP-18 middle pressure liquid chromatography (MPLC) using a linear gradient of acetonitrile (0 -20%) in (Et 3 NH)OAc (0.1 M). The appropriate fractions were freeze dried and converted to the sodium salts using standard procedures.
Nucleotide Triphosphates. Nucleoside triphosphates were synthesized according to standard procedures [1] and purified by Sephadex®-DEAE A-25 (HCO 3 -form) anion exchange chromatography using a linear gradient of (Et 3 NH)HCO 3 (0.01 -1 M) and by RP-18 middle pressure liquid chromatography (MPLC) using a linear gradient of acetonitrile (0 -20%) in (Et 3 NH)OAc (0.1 M). The appropriate fractions were freeze dried and converted to the sodium salts using standard procedures. [1] Concentrations were determined using the extinction coefficient of thymidine. The nucleoside triphosphates were analysed by means of 1 H-, 13 C-, 31 P-NMR and ESI-MS.
Conformational analysis of the sugar pucker in TTP and 1a-d (400 MHz 1 H-NMR in D 2 O, 20 mM) was performed as described by Rinkel and Altona. [2] Summed coupling constants J for Σ(1') = J1'2'' + J1'2' : TTP (14.03 Hz); 1a (13,04 Hz); 1b (13,29 Hz); 1c (14,27 Hz); 1d (13,29 Hz). These values suggest appoximately 60-70% S type conformation.
Data recorded for H1':
TT P 1a 1b 1c 1d DNA substrates. All DNA substrates were purchased from metabion GmbH, Martinsried, Germany, and were purified by preparative electrophoresis on a 12% polyacrylamide gel containing 8M urea. DNA primer oligonucleotides were labelled with [ γ-32 P]ATP using T4 polynucleotide kinase ( Stratagene) according to the procedure recommended by the supplier. The following primer/template constructs were employed in single nucleotide insertion assays: Nucleotide insertion assay: 5'-GTG GTG CGA AAT TTC TGA CAG ACA 3'-CAC CAC GCT TTA AAG ACT GTC TGT ACT GTC TGC GTG Nucleotide misinsertion assay: 5'-GTG GTG CGA AAT TTC TGA CAG ACA 3'-CAC CAC GCT TTA AAG ACT GTC TGT GCT GTC TGC GTG Extension of mismatched primer: 5'-GTG GTG CGA AAT TTC TGA CAG ACG 3'-CAC CAC GCT TTA AAG ACT GTC TGT ACT GTC TGC GTG Single nucleotide insertion assays. Appropriate primer/template substrates (vide supra) were annealed by mixing 5'-32 P labelled primer with twice the amount of template in the specific reaction buffer (see below). The mixture was heated to 95°C for 5 min and subsequently allowed to cool to room temperature over 1 h. After annealing, the appropriate DNA polymerase amount (see below) was added and the solution was incubated at 0°C for 10 min. Reactions were initiated by addition of the DNA/enzyme mixture (5 µl) to an equal amount of dNTP solution (TTP, PCR grade, was purchased from Roche) in the reaction buffer (final concentration of dNTPs as specified in the Figures) and incubated at 37°C. Reactions promoted by the Klenow fragment of E. coli DNA polymerase I (exo-mutant; New England Biolabs) were performed in Tris-HCl (pH 7.5, 50 mM), MgCl 2 (10 mM), and DTT (1 mM); Assays included: 50 nM primer and 2 nM enzyme for nucleotide insertion and mismatch extension; 50 nM primer and 4 nM enzyme for misinsertion. After incubation for the indicated time the reactions were quenched by addition of 30 µl of gel loading buffer (80% formamide, EDTA (20 mM)) and subsequently heated to 95°C for 10 min. Reactions were analysed by 14% polyacrylamide gel electrophoresis containing 8M urea, transferred to filter paper, dried under vacuum, and visualized by autoradiography.
Nucleotide misinsertion opposite C and T in the template strand. A: 5'-GTG GTG CGA AAT TTC TGA CAG ACA 3'-CAC CAC GCT TTA AAG ACT GTC TGT CCT GTC TGC GTG B: 5'-GTG GTG CGA AAT TTC TGA CAG ACA 3'-CAC CAC GCT TTA AAG ACT GTC TGT TCT GTC TGC GTG Steady-state kinetics assays. [3, 4] The steady-state kinetic data were obtained from single nucleotide insertion assays as described above except that concentration of nucleotides (at least seven different nucleotide concentrations were used in each investigation), enzyme concentration, and reaction time were adjusted for different reactions to allow 20% or less primer extension ensuring single completed hit conditions according to published procedures. [3, 4] The reactions were fractionated by 14% denaturing polyacrylamide gel electrophoresis, and the data were quantified by PhosphorImager analysis. Relative velocity v was measured as the ratio of the extended product (I ext ) to remaining primer (I prim ) as follows v = I ext /I prim t, where t represents the reaction time, and normalized for the lowest enzyme concentration used. The apparent K M and V max values were obtained from Hanes-Woolf plots as described by Goodman. 
